A novel antifungal antibiotic, formamicin, was isolated from the culture broth of Saccharothrix sp. MK27-91F2.
The absolute structure of formamicin was determinated by spectroscopic and X-ray crystallographic analysis and degradation study.
Formamicin (1) is a novel 16-membered macrolide antibiotic, produced by Saccharothrix sp. MK27-91F2, which showed strong antifungal activity against phytopathogenic fungi. The taxonomic study of the producing strain and the fermentation, isolation and biological activity of 1 is reported in the preceding paper1*.
In this paper, we report the physico-chemical properties, degradation study and structural elucidation of 1. Results and Discussion
Structure Determination
The molecular formula of formamicin was established as C44H72O13 on the basis of HRFAB-MSand NMR spectral analysis. In the UVspectrum, 1 showed strong absorption at 239 (37,200 sh), 245 (40,900) and 275nm (e 13,900) in EtOH. The UV and IR (1685cm"1) spectra suggested the presence of a,/?,y,(5-unsaturated lactone and diene residue in the molecule. These data resembled to those of bafilomycin-concanamycin group antibiotics NOV. 1997 which belonged to 16-and 1 8-membered macrolide group antibiotics.
The physico-chemical properties of 1 are summarized in Table 1 . (C-l). A methyl proton at SH 1.33 (32-H) coupled to an olefinic carbon at Sc 142.6 (C-5), a sp3 quaternary carbon at 5C 80. 1 (C-6), and a methine carbon bearing a hydroxyl group at Sc 74.8 (C-7). A methyl proton at 5n 1.93ppm
(34-H) coupled to a methylen carbon at 5C 34.8 (C-9) and two olefinic carbon at Sc 143.4 (C-10) and Sc 125.3
(C-ll).
A methin proton at SH 3.78 (23-H) of the partial structre e was coupled to an anomeric carbon at 8C 99A (C-19). A hydroxy proton at <SH 5.71 (19-OH) was coupled to the anomeric carbon at dc 99.4 (C-19), a methylen carbon at Sc 40.2 (C-20) and a methine carbon at Sc 42.7 (C-18). A methine bearing an oxygen atom at SH 4.96 (15-H) of the lactone ring moiety was coupled to a methine carbon at (5C 37.3 (C-16) as shown in Fig. 3 .
This linkage was not determined from the 1H-1H COSY spectrum because of small coupling constant between
15-H and 16-H.
The presence of sugar moiety (f) and the position of Configurations for four olefinsat C-2, C-4, C-10 and C-12 in the 16-membered lactone ring were shownto be all trans by their large spin coupling constants and NOE experiments (Fig. 2) . The relative stereochemistry of the 6-membered hemiacetal ring moiety(e) and sugar moiety (f) were suggested by the analysis of coupling constants as shownin Fig. 2 . Stereochemistry of Formamicin The absolute structure of 1 was determined by degradation study and X-ray structure analysis.
Alkaline hydrolysis of 1 with 0.1m NaOHat room temperature for 24 hours gave a 2-deoxy-rhamnose (2, The absolute structure of 1 was determined by X-ray structure analysis on the basis of stereochemistry of 2. The ORTEPdrawing of 1 is shown in Fig. 5 . The acetone extract was concentrated to give pure 3. /i(CuKa); 6.97cm"1. Of the 4662 reflections which were collected, 4449 were unique. No decay correction was applied. The structure was solved by direct method (SHELX86) 6) and expanded using Fourier techniques (DIRDIF92)7).
The non-hydrogen atoms were refined anisotropically.
Hydrogen atoms were included but not refined. The final cycle of full-matrix least-squares refinement was based on 2152 observed reflections (I > 1.5<r(I)) and 514 variable parameters and were performed using the teXsan crystallographic software package of Molecular Structure Corporation.
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